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Molten-pool Morphology and Microstructure of Selective Laser Melted Inconel 718 Alloy
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Abstract : The Inconel 718 alloy was fabricated by selective laser melting with different scanning speeds and modes.
The effects of process parameters on molten-pool morphology. solidification structure, grain growth and grain o-
rientation were investigated. The results indicate that the depth-width ratio of the molten-pool is increased and the
curvature is decreased with the increase of the scanning rate, while the ratio with the single-direction scanning is
greater than that with the decussation scanning at 1 450 mm/s. In the molten pool, the solidified structure is con-
verted from the cell crystal at the bottom to the cell dendrite on the side of the molten pool. The grains are grown
along the preferred orientation of <C001> direction, and the misorientation is dominated by small-angle misorien-
tation (<{15°). The fraction of small-angle misorientation is increased with the scanning rate increase under the
decussation scanning mode. When scanning rate is constant, the fraction of the small-angle misorientation is

62.57% under the decussation scanning mode, while that under single-direction scanning mode is 47.69%.
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Tab.1 Chemical composition of Inconel 718 powders %
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Cr Fe Mo Ti Al Nb  Mn Co Si Cu Ni

19.2 17.32 3.1 1.0 0.54 5.16 0.23 0.05 0.33 0.13 Aht
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Fig.1 SEM image of powder particles
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Tab.2 The process parameters and scanning modes
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Fig.? Schematic diagram of scanning modes
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Fig.3 Section diagram of specimens
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Fig.4 OM and SEM images of specimen A4
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Fig.5 The variation of depth and width of
A1~A5 molten-pool
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Fig.6 Cross section microstructure of A4 specimen
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in the cross section of specimen A1~A5
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